there was no significant difference in fasting blood gluelectropermeabilized islets at basal and elevated Ca 2ϩ concentrations ( Figure 1F ). No difference in insulin secose levels, ␤ 3 Ϫ/Ϫ mice demonstrated a more efficient glucose homeostasis, exemplified by the more effective cretion between islets from ␤ 3 Ϫ/Ϫ and wild-type mice was observed under any of these conditions. Transduction of glucose removal from the blood, compared to wild-type mice. The effect of the ␤ 3 subunit on insulin release in ␤ 3 -deficient islets with a ␤ 3 -encoding adenoviral expression construct changed the pattern of glucose-induced isolated pancreatic islets is shown in Figures 1E-1G . There was no difference in insulin secretion at basal insulin release towards that observed in wild-type islets ( Figure 1G ). Hence, the more efficient glucose homeoglucose concentration, whereas at stimulatory concentrations of the sugar, islets from ␤ 3 Ϫ/Ϫ mice showed stasis observed in ␤ 3 Ϫ/Ϫ mice is likely to be explained by an increased insulin release. There was no difference significantly higher insulin release, approximately 200%, compared to islets from wild-type mice ( Figure 1E ). To in glucose metabolism between wild-type islets and islets from ␤ 3 Ϫ/Ϫ mice, as indicated from measurements of clarify whether the ␤ 3 subunit directly affects the exocytotic machinery, we investigated insulin release from NAD(P)H fluorescence (P. an efficient diabetes therapy.
Glucose Tolerance Tests
For the intraperitonial glucose tolerance tests, 2 g D-glucose per Experimental Procedures kg bodyweight were injected intraperitoneally. For the oral glucose tolerance tests, mice were given 1.2 g glucose per kg bodyweight.
SDS-PAGE and Immunoblot Analysis
In both tests, blood samples were collected by tail bleeds. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and immunoblotting were employed to evaluate the expresIslet Isolation and Islet Cell Preparation sion of the ␤ 3 subunit in COS-7 cells. COS-7 cell homogenates Islets of Langerhans were isolated by collagenase digestion and were denatured by heating at 96ЊC for 3 min in electrophoresis SDS maintained overnight in RPMI 1640 culture medium (Flow Laborasample buffer. The proteins were separated in discontinuous gels tories, Paisly, United Kingdom). Single cells, obtained by shaking consisting of a stacking gel (3% acrylamide) and a separating gel, the islets in Ca 2ϩ -free medium, were seeded into plastic dishes. SDS-polyacrylamide gel (6% acrylamide). The separated proteins were then electroblotted to hydrophobic polyvinylidene difluoride membrane (Hybond-P; Amersham, Buckinghamshire, United KingInsulin Release For measurements of insulin release, islets were preincubated in dom). The blots were blocked by incubation for 2 hr with 5% nonfat milk powder in a washing buffer, containing 50 mM tris(hydroxyKrebs-Ringer bicarbonate buffer (KRBB) for 30 min at 37ЊC. Groups of three islets were transferred to the tubes containing 0.3 ml KRBB methyl)aminomethane, 150 mM NaCl, and 0.05% Tween 20 (pH 7.5) and then incubated overnight at 4ЊC with rabbit polyclonal antibody with test substances and incubated for another 30 min at 37ЊC. The incubations were terminated by cooling the samples on ice. Samples to the ␤ 3 subunit (1:500). After washing with the washing buffer, the blots were incubated with secondary antibody (horseradish peroxiwere stored at Ϫ20ЊC until insulin was analyzed. To measure insulin release from permeabilized islets, islets were washed in a cold perdase-conjugated goat anti-rabbit IgG; 1:50,000; Bio-Rad, Hercules, California) at room temperature for 1 hr. Ϫ/Ϫ and wild-type mice were used for measurements were used. The data were collected and analyzed electrophysiological experiments. Whole-cell currents were reusing the LSR-Concord system (Perkin Elmer Life Sciences, Camcorded using the conventional or perforated whole-cell configurabridge, United Kingdom). tion of the patch-clamp technique (Hamill et 
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